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that most of the industrial microbes possess low NADP(H) pool than the 
other major redox cofactor (NADH). Therefore, the improvement of over-
all NADP(H) bioavailability is one of the key steps in optimizing microbial 
cell factories to synthesize such compounds. In this work, we first analysed 
the influence of carbon substrates and oxygenation conditions on overall 
NADP(H) regeneration rates in six commonly used industrial microbes, 
namely, Escherichia coli, Saccharomyces cerevisiae, Bacillus subtilis, Asper-
gillus niger, Corynebacterium glutamicum and Pichia pastoris, using the 
corresponding genome-scale metabolic models and observed unique pat-
terns of NADP(H) regeneration with respect to carbon substrates: a high 
turnover was observed in all organisms while growing on glycerol than 
in glucose and xylose. Subsequently, we identified the optimal cofactor 
specificity engineering targets in all organisms using our previously devel-
oped cofactor modification analysis algorithm. Interestingly, the cofactor 
engineering of the key glycolytic enzyme, glyceraldehyde-3-phosphate 
dehydrogenase, improved the overall NADP(H) availability in most of the 
organisms. Finally, we also show how in silico protein docking experiments 
can be utilized for identifying the enzyme mutational sites for switching 
its cofactor whenever the crystal structures of the targets are available.
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Rational strain design is a fundamental step in the development of micro-
bial cell factories. Multiple genetic manipulations are often required in 
order to redirect the metabolic flux towards a product of industrial inter-
est. Most manipulation targets are focused on central carbon metabolism, 
which provides the molecular precursors and the energy required for other 
biochemical pathways. However, the complex regulation of those path-
ways is still not completely unraveled. Recent studies have shown that cen-
tral carbon metabolism is mostly regulated at post-transcriptional levels. 
In this work, we explore the role of allosteric regulation in the control of 
metabolic fluxes. We begin by expanding a metabolic network reconstruc-
tion of the central carbon metabolism of E. coli with allosteric interaction 
information from relevant databases. This model is used to integrate a 
multi-omic dataset for this organism. We analyze the coordinated changes 
in enzyme, metabolite and flux levels between multiple experimental 
conditions, and observe cases where allosteric regulators have a major 
contribution in the metabolic flux changes. We then develop a method 
for systematic prediction of potential cases of allosteric control for given 
metabolic perturbations. This is a valuable approach for predicting coordi-
nated flux changes that would not be predicted with a purely stoichiomet-
ric model representation.
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